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Demonstration of the Low Sonic Boom

D-SENDZOY I I NI 2HEEOHMMNIMEZZE TS E
Vv I-hZEEEFATHD-SEND# 1LY Zv D
J—LREHEM7ZRAWVWCREI UE3RTTHE NG (T Iy
BU. c2BERITUBRLEARE) 22 TSBVY VD
T—L7ZEHAITHD-SEND#2M2DDE BN OB
SNFE,

VZw o T—LDF Al - BBiFIE. i ERORESIIK (§
E1km) OB(ICEDftITonfcyY Zy o J—LHAIERAD
NATVRATLICTEKOTITHNE T,

INSDOEFARIE ADI—FTVDF)LHHk
TRV IRBBTITODNE D,

WICH B

Design Concept with D-SEND

The D-SEND project is composed of the D-SEND #1 and
D-SEND #2 drop tests. In the D-SEND #1 drop test, two
different axisymmetric bodies are dropped and their sonic
booms are measured and compared. In the D-SEND #2
drop test, a 3D lifting body (an unmanned aircraft without
an engine and capable of autonomous flight) based on
a low sonic boom design technology is dropped and the
sonic boom is measured.

The sonic booms are measured and recorded by a
microphone system that is attached to a line between the
ground and the blimp at an altitude of 1 kilometer.

The Esrange Test Site near Kiruna in Sweden is the
location for these drop tests.
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Results of sonic boom measurements
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S3CM: S-cube Concept Model

W=1000kg
LxDia.=7.7mx0.48m
CL=0.12(M=1.3. H=8km)
Swing=4.92n{
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Boom signatures on ground
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D-SEND #1 Drop Test

In May 2011, two D-SEND #1 drop tests using balloons were conducted in
which axisymmetric sonic boom waveforms were obtained for the first time
in the world at multiple measuring points ranging from ground level to an
altitude of 1 kilometer. The measured data of the axisymmetric forms gained
from the test are scarce and valuable as verification data for sonic boom
estimation, and thus will render a substantial contribution to subsequent
sonic boom studies.

Moreover a new method of demonstrating the low sonic boom design
concept in the form of a balloon drop test has been established for the first

time.
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Sonic boom measuring system

D-SEND #2 Drop Test

The D-SEND #2 project features a 3D lifting body, the S-cube Concept
Model (S3CM), with a new design that uses JAXAS proprietary low sonic
boom design technology to realize low boom characteristics at its nose and tail
edges. The S3CM is dropped from a ballon at an altitude of 30 km and glides
over one of four boom measurement systems at Mach 1.3 and a flight-path
angle of 50 degrees. At this flight-path angle, the shaped boom signature
generated by the airplane goes down vertically toward the sonic boom system.

The followings are the goals of the D-SEND #2 project:

e Demonstration of low sonic boom design effect at the nose and tail

edges of the non-axisymmetric test model
e Establishment of low boom signature acquisition technology
e \erification of low boom propagation analysis technology
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